WHAT'S KNOWN ON THIS SUBJECT: Payment arrangements that blend global budgets with pay-for-performance are proliferating. However, little is known about how these contracts affect pediatric health care quality and spending for children with and without special health care needs receiving care from large provider organizations.
RESULTS: During the first 2 years of the AQC, pediatric care quality tied to P4P increased by +1.8% for CSHCN (P , .001) and +1.2% for non-CSHCN (P , .001) for AQC versus non-AQC groups; quality measures not tied to P4P showed no significant changes. Average total annual medical spending was ∼5 times greater for CSHCN than non-CSHCN; there was no significant impact of the AQC on spending trends for children.
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There is great interest in understanding whether combining incentives to reduce spending (via global budgets or risk) with those to improve quality (via pay-for-performance [P4P]) will be effective at slowing spending growth while improving or maintaining quality. The Centers for Medicare & Medicaid Services use this payment approach for accountable care organizations, and many public and private payers are embracing this payment model. 1, 2 In 2009, Blue Cross Blue Shield of Massachusetts (BCBSMA) established the Alternative Quality Contract (AQC), a prototypical global budget arrangement in which provider groups share in both upside (savings) and downside financial risk while being eligible to earn bonuses for improving care quality. 3, 4 BCBSMA initially engaged 7 provider groups to join 5-year contracts; 4 more groups joined in 2010. 5, 6 General results from the contract, focused mainly on adult care, showed significant but modest reductions in spending and small improvements in quality that began in Year 1 (2009) and continued to grow in Year 2 (2010). 7, 8 In the commercial market, global budget arrangements such as the AQC often include children, but because of the size and spending levels of the adult population, the effects of such arrangements on the pediatric population are often an afterthought. 9, 10 It is important to understand the early impact of the AQC on pediatric health care to inform current efforts to adopt and spread global budget strategies. The 2010 Affordable Care Act promotes the use of global capitated payment models through Medicaid demonstration projects. 11 Private health plans, which are a critical source of insurance for children generally and for children with special health care needs (CSHCN) in particular, are increasingly engaging providers in global contracts. 12, 13 Children' s hospitals are entering contracts such as the AQC, and pediatric providers are joining delivery systems in which global budgets are an expected form of payment. 14, 15 Of particular concern is care related to CSHCN, children with common chronic health conditions (eg, asthma, attentiondeficit/hyperactivity disorder [ADHD]), acute life-threatening illnesses that generally necessitate time-limited intensive treatment (eg, congenital heart disease, cancer), and conditions that affect the life course (eg, Down syndrome, sickle cell disease, cystic fibrosis, HIV). 16 CSHCN make up 13% to 26% of the pediatric population. 17, 18 Poorquality health care for CSHCN is thought to contribute to excess morbidity (eg, ∼2 million annual unnecessary pediatric asthma exacerbations) 19, 20 and poor academic achievement (eg, inadequate ADHD management). [21] [22] [23] Moreover, parents of CSHCN who receive fragmented or poor-quality health care more often report having to reduce their work hours or leave the workforce altogether. [24] [25] [26] Health care spending for CSHCN can also be 2.5 to 20 times greater than for other children and accounts for 45% to 75% of total public and private pediatric health insurance expenditures. [27] [28] [29] Despite these concerns, there is a paucity of information about how payment incentives can promote care quality or spending for CSHCN. [30] [31] [32] [33] To our knowledge, there is no published information on the intended and unintended effects of a global budget arrangement in a general pediatric population or in CSHCN. [30] [31] [32] [34] [35] [36] Thus, this study aims to examine whether BCBSMA' s AQC was effective in its first 2 years at improving care quality for CSHCN and non-CSHCN across measures that are and are not tied to P4P and at slowing pediatric spending growth for CSHCN and non-CSHCN.
METHODS

Setting, Study Design, and Participants
We studied a commercially insured pediatricpopulationenrolledinBCBSMA' s health maintenance organization plan. BCBSMA is the largest private insurer in Massachusetts, with a commercial market share of ∼50%.
We used a difference-in-differences study design to examine the AQC' s effect on pediatric quality and spending at the enrollee level for the AQC' s first and second year. This study design allows us to account for unmeasured differences between case and comparison groups in a manner that enables estimation of treatment effects in a nonrandomized setting. 37 Our cases were 0-to 21-yearold enrollees who designated a primary care physician (PCP) within a provider group that joined the AQC; our comparisons were 0-to 21-year-old enrollees who designated PCPs within a provider group that had not joined the AQC (ie, continued fee-for-service contracts that bore no financial risk and were only tied to up to 5 pediatric P4P measures for which related year-end bonuses were approximately one-fifth that available in the AQC). Seven provider groups joined the AQC in 2009 and were included in the 2-year analysis. For each year, our comparisons were propensity scorematched enrollees using age, gender, and health risk score (an International Classification of Diseases, Ninth Revisionbased method for estimating the medical complexity of patients). We compared quality and spending from the For each year, we limited our study to enrollees who were continuously enrolled for at least 1 full calendar year. The only exception was for infants in their birth year (eg, an infant born August 1 and continuously enrolled thereafter contributed 5 months of data for that year).
The 7 groups engaged in the AQC were large; the total number of physicians per group ranged from 636 to 6786. On average, pediatric physicians (pediatricians and family practitioners) constituted 6% (SD 4%) and 4% (SD 1%) of the total PCP workforce within these groups, respectively. Children accounted for 26% (SD 12%) of the total enrollees in these groups. AQC and non-AQC groups usually included dozens to scores of small, medium, and large single-specialty practices, many of which had affiliations with a local independent practice association or other physician contracting organization. In both arms, large multispecialty practices were only a small proportion of the total number of practices. Groups varied in degree of integration with specialists, hospitals, and centralized administrative structures for pediatric quality improvement support. 6 In Massachusetts, small practices in both AQC and non-AQC arms of the study typically received quality improvement and contracting support from the physician organizations to which they belong. [38] [39] [40] [41] BCBSMA also provided regular performance feedback reports directly to groups. 3 Non-AQC groups were smaller, with the total number of physicians per group ranging from 2 to 200, although pediatricians and family practitioners constituted a similar proportion of the total PCP workforce in these non-AQC groups.
Harvard Medical School' s and Boston Children' s Hospital' s institutional review boards approved this study.
Variables of Interest
Quality
We assessed pediatric care quality by using 11 claim-based measures endorsed by the Healthcare Effectiveness Data and Information Set or the Agency for Healthcare Research and Quality (Table 1) . 42, 43 We examined the 6 dichotomous measures that the AQC tied to P4P rewards as a composite with each measure weighted equally; we individually analyzed 5 additional measures that were not tied to P4P bonuses in the AQC contract. We followed Healthcare Effectiveness Data and Information Set specifications for all these quality measures. P4P measures covered preventive and acute care; measures not tied to P4P pertained to CSHCN-related care, specifically care for the 2 most common chronic conditions affecting the physical and behavioral health of children, asthma and ADHD, respectively. 44, 45 For CSHCN-related quality measures, we limited the analysis sample to the 80% of the study population with full prescription drug benefits through BCBSMA because these measures rely on prescription drug information to ascertain care quality.
Spending
We assessed spending by calculating each enrollee' s total annual medical spending. We included all medical claims regardless of whether services 
Statistical Analysis
For all analyses, after using propensity score methods to match AQC enrollees to non-AQC enrollees (based on age, gender, and health risk score), we used a multivariate linear model to examine spending and care quality in AQC versus non-AQC groups. We controlled for secular trends using indicators for time (year for the quality model, quarters for the spending model) and interactions between AQC and time, treated plan type as fixed effects, and adjusted for clustering at the practice level.
We also included enrollee age, gender, interaction between age and gender, and health risk score in all models to adjust for residual differences between enrollees not accounted for by the propensity score matching methods. 48 The health risk score was assigned according to the risk adjustment system BCBSMA uses for its AQC program, DxCG. We used DxCG' s risk adjustment method because we wanted to simulate the AQC program in our analysis, and its risk adjustment approach is standard for the field. It has also been developed with pediatrician input and is used nationally and internationally. 49, 50 DxCG uses patient demographics, current-year diagnostic codes, current-year spending, and a large national database to generate a health risk score between 0 and 66 for patients (higher scores indicate greater medical complexity and predicted costs). 50 This particular model was designed for persons ,65 years old. 51 We used Huber-White corrections to adjust SEs for clustering of multiple observations for each person. [52] [53] [54] The interaction between indicators for the AQC and the first and second years of the contract (2009 and 2010) provided our estimates of interest. 55, 56 For the spending analysis, we did not log-transform our models because studies show that linear models perform better than more complex functional forms and because the health risk score is designed to predict dollar spending. [57] [58] [59] We used Stata version 11 (Stata Corp, College Station, TX) for all analyses and report all results by using 2-tailed P values.
RESULTS
Study Population
Across the study period from 2006 to 2010, there were a total of 728 642 unique 0-to 21-year-old enrollees; we excluded 186 336 noninfant enrollees with ,1 year of continuous enrollment. The study population included 126 975 unique 0-to 21-year-olds who designated a PCP in an AQC group and 415 331 who designated a PCP in the comparison group (Table 2) ; ,5% of enrollees were included in the intervention group in 1 year and the comparison group in another because they switched PCPs during the study period.
The age distribution was comparable between AQC and non-AQC groups across the study period. Similarly, the percentage of the study population that was CSHCN and the mean health risk score for 0-to 21-year-olds (which was approximately half that for adults) were consistent across AQC and non-AQC groups. 7, 8 In the preintervention period, spending and quality trends were similar across AQC and non-AQC groups.
Quality
Baseline (2006-2008) performance on quality measures was comparable for AQC and non-AQC groups except for the pediatric acute care quality measures (appropriate testing for pharyngitis, upper respiratory infection treatment); these began at ∼93% in AQC groups, which was 10 percentage points higher than in non-AQC groups (Table 3) . Care quality increased more for CSHCN than for non-CSHCN on measures focused on preventive care (well visit rates for all age categories, chlamydia screening). Analogously, care quality for acute care measures tended to increase in the control group more for CSHCN than for non-CSHCN.
For quality measures pertaining to asthma and ADHD care that were not tied to P4P, baseline performance was comparable across AQC and non-AQC groups, with the exception of emergency department visit rates, for which beginning rates differed by 12.5 percentage points between the groups (Table 3) . We did not find a statistically significant difference in performance on quality measures not tied to P4P between AQC and non-AQC groups.
Spending
Average spending levels were highest for CSHCN (Table 4) . At baseline, average per capita spending levels for CSHCN in AQC ($4585) and non-AQC ($4676) groups were nearly 5 times as great as those for non-CSHCN ($996 in AQC, $987 in non-AQC). Health care spending for all 0-to 21-year-old enrollees cared for by AQC groups, including both CSHCN and non-CSHCN, rose by $12 (P = .33) more per child in Year 1 and $131 (P = .11) more per child in Year 2 compared with non-AQC groups. These spending patterns were the same across all the subpopulations of children examined. 
DISCUSSION
In the first 2 years of its implementation, we found that the AQC had on average a significant, positive, and small effect on pediatric preventive care quality measures tied to P4P and that CSHCN experienced significantly greater increases in performance than non-CSHCN on those preventive measures. However, the AQC did not affect measures that were not tied to P4P and did not have a significant effect on spending for children.
Two results stand in contrast to adultoriented findings. 7, 8 First, AQC groups may have reached a ceiling with respect to pediatric acute care measures; baseline pediatric performance was $94% in AQC groups, whereas non-AQC groups' baseline performance was 2.5% to 11.8% lower. Difficulty raising quality further when it is already high has been observed in other studies of quality improvement and P4P. [60] [61] [62] [63] Second, pediatric spending trends did not change significantly, whereas aggregate spending for adults slowed modestly but significantly over the study period. 7, 8 Although improving care quality for CSHCN was not a specific focus of the AQC, this clinically important group benefited the most with respect to preventive care measures tied to P4P. This finding is consistent with a pediatric P4P study that also found that children with chronic conditions had significantly greater odds of being immunized, 30 and it supports the notion that it may be easier to achieve targeted performance rates in a population that already has higher health care utilization rates. 30 The AQC was not associated (positively or negatively) with changes in pediatric care quality not tied to P4P, at least not for 2 dominant groups of CSHCN (those with asthma and ADHD). The AQC could have had negative unintended consequences if it caused providers to overemphasizecaretiedtoP4Poverimportant care not tied to quality incentives or caused providers to stint on needed care viewed as costly. [64] [65] [66] For example, following recommended care guidelines for ADHD could cause care costs to rise (through more medication management visits or referrals) without providing short-term savings as a counterbalance (eg, fewer emergency department visits for asthma). 45, 67, 68 The lack of a negative spillover effect is reassuring; however, it also suggests that there was no positive spillover when there are potential savings to be gained, as is likely in the case of asthma.
The lack of significant change in pediatric spending could result from pediatric efforts being either modest or deferred compared with those for adults (eg, if groups viewed the opportunities for pediatric savings to be small relative to that available for adults). 4 Although pediatric spending on CSHCN is 4 to 5 times greater than that on non-CSHCN, CSHCN are approximately one-fifth of all children, and average per capita pediatric spending is one-third lower than adult spending. Consequently, efforts to achieve savings by addressing pediatric care may have seemed more difficult or less pressing in the initial years of the contract. Alternatively, groups may have lacked experience with the methods that underlie pediatric performance measurement and improvement, because standard adult conventions may need to be modified to meaningfully assess and improve quality in pediatrics. [69] [70] [71] [72] Additionally, opportunities to reduce pediatric spending levels probably require a deliberate focus on care delivery for CSHCN, [27] [28] [29] 73, 74 which means groups must build infrastructure for tracking care and spending for a clinically heterogeneous population to realize savings. 68, 75 Our study has limitations. A number of factors may make the case and comparison groups different (eg, availability of quality improvement infrastructures, previous P4P exposure, or bonus amounts) and influence our differencein-differences estimates. However, the fact that preintervention trends were similar between AQC and non-AQC groups reassures us that such factors did not play a large role in determining our results. Although we are using standard pediatric quality measures, 20, 23, 68, 70, 76 future studies are likely to benefit from the new pediatric quality measures currently being developed and from greater investigation into the scale or scope of infrastructures (eg, quality improvement or health information technology) needed for groups to respond to quality and spending incentives within a 2-year time frame. 77, 78 Last, it may appear that the P4P component of the AQC may have had a stronger effect than the risk-bearing capitation element. However, the possibility that spending reduction incentives could affect quality efforts remains (especially for quality measures aimed at limiting overuse of inappropriate services [eg, reducing antibiotic prescriptions for upper respiratory infections or decreasing emergency department visits for children with asthma]), and our study was not designed to distinguish the relative effects of the P4P and spending reduction components of the AQC.
This study adds to 2 distinct areas in the pediatric payment literature. First, it is the first to evaluate how large provider groups, which tend to care for adults more than children, perform with respect to pediatric care when responding to a global budget intervention. 7, 8 Available studies, derived mainly from the pediatric P4P literature, have been conducted in environments in which children are the main focus of a practice (eg, academic pediatric practices) or constitute a majority population (eg, a Medicaid health plan). 9,31,79-81 Second, to our knowledge, this is the first empirical examination of the effectiveness of risk-sharing global budget incentives for a pediatric population. Previous literature on capitation in pediatrics has been mainly descriptive. 82 Stakeholders should know how the effects of general payment policies may differ depending on whether children are a minority or the main focus of providers. 83 
CONCLUSIONS
This study finds that BCBSMA' s global budget contract was effective at improving preventive care and particularly benefited CSHCN. Although it did not slow pediatric spending rates within the first 2 years of a 5-year contract or yield any detectable positive spillovers, it also did not note any obvious negative unintended consequences. Although it will be important to evaluate the AQC' s full 5-year contract period, the 2-year vantage point offers an important insight: that global budget arrangements may need to specifically target care processes and outcomes related to CSHCN to better manage quality and spending for this growing population of children, whose health care needs and costs are higher than average.
